Background: The purpose of this study is to determine the type and frequency of pathological conditions around third molar teeth among randomly selected patient's records in Oral and Maxillofacial Surgery, College of Dentistry, King Saud University, Riyadh. Materials and Methods: Totally, 281 patient panoramic radiographs were selected with detectable pathology among 570 files of patients seen in oral and maxillofacial surgery clinics 2 years retrospectively. Almost 17-55 years age (mean age 25.43) was selected. The following radiographs were analyzed for all pathology associated impacted teeth; dental caries, bone resorption, periodontitis, and apical pathology. Results: The study found caries, external bone resorption and periodontitis are highly frequent to mesioangular and horizontal in mandibular impacted third molar compared to maxillary impacted third molar. Overall result evaluated that tooth #28 related periodontitis is significant (P = 0.021), and tooth #38 related bone resorption, tooth #48 related root caries, bone resorption and apical pathology are highly significant (P = 0.000) comparing to others. This study also concluded the high frequency of root caries, bone resorption and apical pathology reported in relation to mandibular impacted third teeth. Significant results were also achieved with periodontitis in relation to mesiangular and vertical angulation of left impacted maxillary third molars. Conclusion: Prophylactic removal of impacted third molars is recommended in many studies to avoid future risk of associated pathology. Retained asymptomatic impacted third molars imply pathology that could be difficult in later ages as less morbidity in younger ages.
Introduction
An impacted tooth can be defined as one which is unable to erupt into position within its time of eruption because of malposition or lack of space. Third molars normally erupt between 18 and 25 years.
1 Approximately 40% of third molar teeth become impacted due to lack of space. If teeth impacted, 2 then the most of these retained asymptomatic impacted molars establish an abnormal/poor relation with the adjacent tooth and more potential for risk of different complications.
Many studies [1] [2] [3] [4] [5] were undertaken regarding the opinions about prophylactic removal with or without symptomatic due to expected complications. Local complications (food impaction, soft tissue inflammation and pain) can be happened with retained impacted teeth. Therefore, a potential pathology associated to third molars was suspected like dental caries, root caries, bone resorption, apical pathosis, soft tissue infection, periodontal problems, bone resorption and cyst/tumor ( Figure 1 ). However, prophylactic removal of impacted third molars, free from any pathology, is still a common practice and also debatable. 6 Another study explained the decision to extract prophylactic depends on the balance between the likelihood of potential of impacted tooth causing pathology in future and risk of surgery.
7 Regarding early removal of third molars, The American Association of Oral and Maxillofacial Surgeons recommends extraction of all four third molars in young adulthood stage, preferably in adolescence, before the roots are fully formed to minimize complications such as post extraction pain and infection but there are no randomized controlled studies to compare the long-term outcome of early removal with retention of pathology-free third molars.
8
Although many literatures has been mentioned about the potential for development of pathologic changes around impacted third molars in people from different countries. One study 5 found no pathologic changes around asymptomatic impacted third molar but another study 3 reported third molarrelated pathology that is only 1-4.5% of impacted third molar cause caries in the adjacent tooth crown and <1% second molar root resorption. Very rare periapical cysts and no significant risk of development of third molar germ cell tumors were reported. This study also dictated 10% chronic inflammatory complications. Another prospective cohort study 4 measured prevalence of disease associated impacted third molar. The study estimated 8% periodontitis, 5% caries in the second molar and 1% root resorption of the second molar. Odds ratio was highest for distoangular (DA).
5,9
One recent study 10 concluded the retention of third molars is associated with increased risk of second molar pathology; caries related to second molar and periodontitis related to third molar in middle-aged and older adult men. Also found that the lowest prevalence and incidence of second molar pathology occurred when the adjacent third molar was absent.
The purpose of this present study is to determine the type and frequency of radiographic detectable pathological conditions in association to different types of impacted third molar among the patients seen in King Saud University, Maxillofacial Surgery of College of Dentistry.
Materials and Methods
In this study, we selected radiographs from the patients file of age 17-55 years seen in Oral and Maxillofacial Surgery retrospectively 2 year to survey pathology associated with impacted third molar in different angulation in relation to long axis of second molar and according to the system developed by Pell and Gregory 2,5 mesioangular (MA), DA, horizontal (H) and vertical (V).
Information and sample are collected by three examiners according to designed performa from the files of the patients seen in Oral Maxillofacial Surgery of College of Dentistry. All of the cases were studied on radiographs; panoramic (orthopantomography [OPG]), periapical and bitewings views to see radiographic detectable pathology in related to third molar impaction. Inclusive criteria of selected patients were medical fit.
Caries in second molars, bone resorption in between second and third molar, apical pathology and periodontitis in the second molar were selected pathology for this study. Bone resorption alone or in association with attachment loss (periodontitis) was seen in radiographs. Caries was mostly studies in bitewing view to confirm.
Data analysis was done using SPSS 20 version resulting in
Pearson Chi-Square.
Results
Totally, 281 radiographs were selected with detectable pathology among 570 files of patients. 17-55 years age (mean age 25.43) was selected, 159 (56.58%) were males, and 122 (34.42%) were females. In this study, detectable pathology associated was seen in different angulation of impacted third molar in relation to the second molar in different age group.
In this study, we divided the patient in three age groups, first age group (17-25) is most common age of eruption accounts for 141 (50.2%), second age group (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) , which is important to show more complication when impacted third molar is retained in this age 113 (40.2%) and third last age group (36-55 or above), which is less in number and common age of late complications in retained impacted third molar explain the frequency of impaction in three age group.
This study explains frequency of impaction in different age groups. Incidence of maxillary impacted teeth is most common "vertical" in first age and second age group 18 (69%, 46.7% respectively), 28 (73.9%, 63.2% respectively) comparing other (Table 1 ). Data analysis of this study also shows that there is no horizontal position in maxillary third molar, both right and left side. On other hand, most common impacted in mandible is "mesioangular (MA)" in first and second age group 38 (48.1%, 27.7% respectively), 48 (57.3%, 23.8% respectively). This also concluded that second common manibular impacted is horizontal 38 (29.6%, 42.2% respectively), and 48 (23.3%, 46.3% respectively). Results are mostly not significant in all impaction except tooth #48 (P = 0.000) which is highly significant ( Table 1) .
Incidence of caries and periodontitis related to mesioangular position of the tooth #18 is high (26.9%) and caries incidence is higher in vertical angulation of the tooth #28 (25%). Result of periodontitis pathology related to tooth #28 is significant (P = 0.021) comparing to other pathology related to teeth #18 and 28 (Table 2) .
Caries, bone resorption and periodontitis in relation to MA and horizontal positions of tooth #38 and #48 are higher. Fewer incidences were seen in association to the vertical position of the tooth #38 and 48 comparing to this. Bone resorption is highly significant in association to tooth #38 (P = 0.000). Furthermore, root caries, bone resorption, and apical pathology are highly significant in relation to tooth #48 (P = 0.000), most probably because of habit using more one side (Table 2 ).
Overall result evaluate that tooth #28 related periodontitis is significant (P = 0.021), tooth #38 related bone resorption, tooth #48 related root caries, bone resorption and apical pathology are highly significant (P = 0.000) comparing to others.
Discussion
Results of this study concluded that the tooth #28 related periodontitis was significant, tooth #38 related bone resorption, tooth #48 related root caries, bone resorption and apical pathology were highly significant comparing to others.
Although there is general agreement by dentists and literatures that the presence of pathology associated with impacted third molar teeth is an indication for their removal, prophylactic removal is still controversial. One recent study opposing this idea 11 and in another study favoring of prophylactic removal. 12 Many studies evaluated to remove impacted third molar as prophylaxis to avoid expected risk of associated pathology and less morbidity.
Panoramic radiographs are routinely employed for surgical planning of impacted third molar to study the relationship of the impacted tooth to surrounding structures. One should be careful to consider that one study explained the distortion in position of mandibular third molar found 5.37° between OPG and study cast. 9 Regarding the pattern of impacted third molar in this study, mesioangular are found more frequent in first and second age group but found a high ratio of lower impacted third molars than the upper. Similarly, incidence of vertical angulation of upper impacted third molar is high in first and second age group. This study did not evaluate level/depth or eruption status. However, result of angulation in relation to right impacted third molar is highly significant (P = 0.000) ( Table 1) .
In this study, we did not find horizontal maxillary impacted third molar (Table 2 ). We found a high incidence of caries, bone resorption and periodontitis mostly in relation to MA, horizontal and vertical angulation of mandibular impacted third molars.
This study did not include third molar itself for caries. One study 13 recorded high ratio of dental caries in third molars (21.5%) in association of impacted third molars among 1398 patients in retrospective radiographs. The study investigated apical radiolucency proved to be chronic apical inflammation in the form of granuloma/cyst or abscess. It is evident in the data of one previous study 14 that estimated 25% of 329 patients with retained asymptomatic third molars have considerable periodontal pathology in the third molar region, about more than 2 mm attachment loss on the distal of a second molar or around the adjacent third molar.
Root resorption alone and in association to attachment loss are considered separately in this study. Periodontitis of adjacent second molar tooth is most common in relation to mesioangular and vertical angulation of upper impacted third molars in this study. It is significant for upper impacted third molar (P = 0.021). No significant result of periodontitis was found in relation to lower impacted third molar, but we found highly significant result in bone resorption (P = 0.000) in association to lower impacted third molars (Table 2) . A similar study 15 evaluated the symptoms/pathology with pattern of impaction of mandibular third molar in 472 patients between 16 and 54 ages. Of the 472 impacted teeth, 270 (57.51%) were associated with pathology that included 57.5% with periodontitis, 13.95% with caries while 0.63% were associated with cysts.
Many studies [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] were undertaken regarding pathology associated to impacted third molar impaction which most of them agreed with prophylactic removal of third molars as future risk of diseases.
Our study demonstrated the findings of pathology associated with impacted third molars in general agreement with the others. In this study, caries is more evident in relation to MA angulation in all impacted third molars but not showed significant results. We found root caries and apical pathology with highly significant (P = 0.000) result in association to right mandibular impacted third molar because of the possibility of one-sided eating habit factor (Table 2) . One study 24 estimated high incidence of superimposition and root resorption (root caries) of the second molar in association of retained impacted third molar in elderly individuals over 50 years of age.
Different data [26] [27] [28] [29] suggest that the absence of symptoms associated with retained third molars does not always show the absence of disease or pathology. The clinical implications of findings suggest that patients with retained their third molars should have regular periodic clinical and radiographic examinations to detect disease before it becomes symptomatic. The potential for the retained third molars is to serve as a chronic source of inflammation.
Conclusion
Prophylactic removal of impacted third molars is recommended in many studies to avoid future risk of associated pathology. Retained asymptomatic impacted third molars imply pathology that could be difficult in later ages as less morbidity in younger ages. We further can go to consider the pathology associated with level/depth of impacted third molar in different age groups.
